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ABSTRACT 


Tests were conducted in the NASA/ARC Unitary Plan Wind Tunnels during 
April and May 1973, on an 0.030-scale replica of the Space Shuttle Vehicl:: 
Configuration 2A. Aerodynamic loads data were obtained at Mach numbers 
from 0.6 to 3656 


The investigation included Tests IA9A, B and C on the integrated 
(launch) configuration and Tests OAL2A and C on the isolated orbiter (entry 
configuration). The integrated vehicle was tested at angles of attack and 
sideslip from -8 degrees to +8 degrees. The isolated orbiter was tested 
at angles of attack from -15 degrees to +40 degrees and angles of sideslip 
from -10 degrees to +10 degrees as dictated by trajectory considerations. 
The effects of orbiter/external tank incidence angle and deflected control 
surfaces on aerodynamic loads were also investigated. 
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TNDEX OF DATA FIGURES (CONCLUDED ) 


SCHEDULE Ol CORMEFICIENES PLOTTED: 


(A) ON, CLM, CAI veroua ALPHA 
CN versuy CLM 


(B) CN, CLM, CA, CAF versus ALPIA 
CN versus CLM 


(c) CN, CLM, CAF versus ALPHA 
CIM versuc CN 


(D) CN, CIM, CA, CAI, CL, L/DF versus ALPHA 
CN versus CLM 
CL versus CDF 


(B) ON, CIM, CA, CAF, CL, L/DY versus ALPHA 
CLM versus CN 


(F) CY, CYN, CBL, CAF, CN, CIM versus BETA 
CY versus CYN 


- (Gg) CY, CYN, CBL, CA, CAF, CN, CLM versus BETA 


SY versus CYN 
- (H) CY, CYN, CBL, CAF, CN, CLM versus BETA 
a CYN versus CY 


(t) CY, CYN, CBL, CA, CAF, CN, CLM, CL versus BETA 
cy versus CYN 
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TNTRODUCTTION 


Tho 0,030-neala Aero Londna Spica Shuttle modul wan toasted in the 
Unitary Plan Wind Vunne'ts at ARG ntarting April °, and continuing through 
May 17, 1973 a6 follows: 


TAQA 1i.-foot Transonie April 2 to April 14, 1973 
OALPA 1L-foot Tran.onie April 16 to April 79, LOv3 
TASC 8x7-foot Supersonic April 23 to May 1, 1973 
OALEC 8&x'7-foot Bupersonic May © to May 8, 1973 

TAB 9x7-foot Supersonic May 9 to May 17, 1973 


The testing was conducted in all three legs of the Unitary Plan Wind 
Tunnels to obtain a Mach number range from 0.6 to 3.5. Aerodynamic Loads 
data were obtained for the ascent and entry configurations. The effects 
of control surface deflections were also investigated. 


This report consists of 3 volumes of force data and 15 volumes of 
pressure data for a total of 18 volumes arranged in the following manner: 


VOLUME NO. CONTENTS 





TAJA force data 

TAQB and TA9C force data 

OAL2A and OA12C force data 

ITAQA plotted pressure data 

TAOB and IAQC plotted pressure data 
OA12A and OAL2C plotted pressure data 
TAQA tabulated pressure data 

) orbiter fuselage 


Jon Fw NF 


b) orbiter base 
c) upper MPS nozzle 
8 IAQA tabulated pressure data 
OMS nozzle 
body flap 
OMS pod outside 
lower wing surface 
9 IAQA tabulated pressure data 
upper wing surface 
Left vertical tail surface 
right vertical tail surface 
APU inlet 
SRM booster base 
LO TAQA tabulated pressure data 
f SRM booster 


mBan°’m 


onow ® 


b external tank 
Cc external tank base 
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TNTRODUCTION (CONTINUND ) 


a TAQD tabulated presauro data 

orbiter (Cunalaga 

orbiter bana 

uppar MIA noviile 

OMS nosude 

body flap 

OMS pod outaide 

ny ‘Lover wing surlace 

Le LAOR tubuluted pressure dati 
au) upper wing, surface 
b) left vertical tail surfnce 
ec) right vertienl tail surface 
d) APU inlet 

a) SRM booster base 

f 

3 

h 


ee Oe oe 


SRM booster 
external tank 
external tank base 
L'3 TAIC tubulated pressure dutta 
o) orbiter fuselage 
b) orbiter base 
c) upper MPS nozzle 
ad) OMS nozzle 
e) body flap 
f) OMS pod outside 
14 TA9C tabulated pressure data 
tS lower wing surface 
b) upper wing surface 
ts Left vertical tail surface 
d) right vertical tail surface 


L5 TAQC tabulated pressul . data 
a) APU inlet 
b) SRM booster base 


SRM booster 

external tank 

external tank base 
tabulated pressure data 

orbiter fuselage 

orbiter base 

upper MPS nozzle 

OMS nozyle 

body flap 

OMS pod outside 
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TNERODUCTTON (CONCLUDED ) 


OALCA tobulnted pransure data 
Lowor wing, surfaeo 
b) upper wing, surlaca | 
e) Left vertical tall surface 
d) ri¢ht vertical tall surface 
APU inlet 
OAL2C tabulated pressure data 
All components 


Pp 


Cc 
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SUBSCRIPTS 


b 
L 
8 
t 


w 


CANGAC 
CYMION, 


CL 
MACH 


a( NEM ) 
aC LSF ) 


KN/L 


ALPHA 
BETA 
Pol 


PHI 


BREF 


LREF 


SREF 
MRP 


XMRP 


ZMRI 


NOMENCLATURI: 
Generis 


DEFINITION 

epeed of noune in/uue, ri/aee 
pressure eoekticlent; (py + po)/4 
Mich number; v/u 

PRESSUPE | N/m, por 


dynumile preusure § Wie, N/m*, pot 


unit Reynolds number; per mM, per tt 
velocity; m/sec, t't/aee 

ungle of attuck, degrees 

ungle of sideslip, deyurees 

ongle of yuw, degrees 

ungle of roll, degrees 


mass density; ke/m>, slugs/ft : 


Reference & C.G. Detinitions 


buse area; me, £t~ 
wing span or reference span; Mm, ft 
center of gravity 


reference Length or wing meun 
nerodynumie chords; m, ft 


wing urea or reference area; m’, rata 
moment reference point 

moment reference point on X oxie 
moment reference point on Y axis 


moment reference point on Z uxis 


buse 

local 

stuti: conditions 
Fotel conditions 
free stream 
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CA 


CAI 


CIM 


CBL 


CL 
CD 
CDB 


CDF 
CY 


CIM 


NOMENCLATURE (Continued ) 





Body-Axiis Oyntem 


i 


DEPENETEON 


HommiLeLarce coofMedenty porns Toe farce 
qh 


nzdoleoree corlfkelenty Wiki FORCS 
(} ay 


side-Porce cocttieients adde Force 
qin 


buseetorer coulfielen*; buse forec 


qo 
“Ay (Pp “ Deo) /a8 
torubody axinl foree coulfLelent, Cp - CAD 
pitchini-moment coctficLent; itching moment 
aS£REr 
aving-moment cootficient; yawine moron’ 
y is ONG} ae 


rolling-moment cout ficient: role moment 
tf Q 


StubLlity-Axis System 


as 


drag coefficient; orae 
q 


buse-drug coefficient; poe dese 
vo 
forebody drag coefficients Cp - Cp, 
side-force coefficient} pide 2orc 
ae 


pitching -monent coerficient; pitching moment 


vowing moment 


yaw ing-moment cocffictent; — 
uy 





rolling moment 


rolling-moment coefficient; “nb 
(yy 


iiFt-to-drag ratios C,/Cp 


Litt to forebody drag rutio; Cr/C pp 
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SYMBOL 


bn 


prrereeny 
<a eerie 
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Q i a geet 


PLOL 
SYMBOL 


RUDDER 


ELEVON 


RUDI‘LR 


ORBINC 


BETAT 
ALPHAT 
LB 

LIT 

LS 


LNM 


LNP 


BW 


BY 


NOMENCLATURI (CONTINUED ) 


ADDITIONS TO STANDARD LIAT 


DEFINITION 


rudder, surface deflection angle, positive 
deflection, trailing edge to the left; degrees. 


elevon, surface deflection angle, positive 
deflection, trailing edge down; degrees. 


rudder flare, split rudder deflection angle, Loft 
split rudder trailing edge left and right split 
rudder trailing edge right, pp = (Sp7, + bpp ye; 


positive deflection; degrees. 


incidence angle between the orbiter and external 


tank, 1, = @. - 1.3 degrees. 
» “Oo t t 


angle of sideslip of external tank. 


angle of attack of external tank. 
Length of orbiter body; in. 
length of external tank; in. 


Length of SRM booster; in. 


length of OMS nozzle, positive direction 


of exit plane; in. 


length of MPS nozzle, positive direction 


of exit plane; in. 

wings semi-span; in. 

vertical tail span; in. 

distance trom component nose; in. 


1ateral distance from centerlilne$ 


” - -— *o- 


in. 


forward 


forward 








NOMENCLATURE (CONCIUDED ) 


PLOT 


SYMBOL § SYMBOL © DEFINITION 





a =< 


“ Ls vertical dlatance measured from W.L. 500 (vertlenl 
toll refesonee root chord); In. : 
Cy CW local wing chord; in. 
Cop CV ‘local vertical tail chord; in. 
x/b X/LB Longitudinal position/orbiter body length. 
x/f mp x/LT longitudinal position/external tank length. 
x/f 4 x/LS longitudinal position/booster length. 
*/ 0 voy X/LNM Longitudinal position/OMS nozzle length. 
x/f wp X/LNP longitudinal position/MPS nozzle length. 
x/c,, x/cw local chordwise position/local wing chord length. : 
x/e, x/CV local chordwise position/local vertical tail | 
chord length. | 
y/b/2 ¥/BW local spanwise position/wing semi-span. : 
z/dqy 7,/ BV local spanwise position/vertical tail span. ! 
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CONFIGURATIONS TNVNS TL CATED 


he O,030-HenLe naro londy model was a replica of the pace Shuttle 
Vehtele PA. It conslLuoted of four mujor components; the orbiter, the 
external, oxygen and hydrogen tank (ET) and two solid rocket boosters (SRB). 


Ou the useent cont’ieurution, the orbiter was strut mounted from the 
wy on a Task Corporution MK XVI «.5-inch diameter Internal balanee. The 
left SRB was strut mounted trom the ET on u Task Corporation MK XXTI 1.5- 
tneh dilumeter internal balance. No attempt was made to simulate uctual 
tnter-attuchwuents. The BT was sting mounted to the tunnel model. support 
system on a Task Corporation 4 ,Oeinch diameter internul bulunce, The 
right SRB was strut mounted symetrically to the leit stde, but did not 
contain u balance. ‘The orbiter configuration, desipnated as Opa, con- 
sisted of BL OC5D WE 7V5R5M3i". 


Tho entry configuration consisted of the isolated orbiter, sting 
mounted to the tunnel model support system on 3 Task Corporation MK XXA 
O,5-inch diameter internal balance. Midway through the OA1°C test, the 
MK XXA balance was damaged and was replaced by the MK XXB for the high 
angles of attack. The orbiter was provided with deflectable elevons by 
means of interchnanyeable brackets, deflectable rudder by means of a pin- 
indexed hinge, and interchangeable rudders to obtain different speed 
brake flare angles. The main propulsion system engines were removed dur- 
ing entry configuration testing to provide sting clearance. A cover 
plate was provided for the strut clearance hole. 


The orbiter was instrumented with 3 (hh pressure orifices on the left 
wing, left side of the fuselage, vertical tail, left OMS pod and engine, 
left and upper MPS engine and the baie. The pressures were measured 
using eleven Scanivalve, Inc., 6-type valve modules mounted internally 
(a five and a six gang unit). When tested in the entry configuration, 
the MPS pressures vere not available for measurement. 


The lett side of the WI was instrumented with 136 pressure orifices. 
These pressures were measured by means of 7 Scanivalve, Tnc., S-type 
valve modules configured as one unit of 6 ;odules and one single. These 
valves were mounted internally in the tank. The left SRB had one gant 
of six S-type modules to measure 102 pressures. The right SRB was not 
instrumented. The pressure transducers used in the valve modules were 
Stothan IM 131 TC differential pressure transducers, with ranges of +10 
psid, +1°.5 psid und 415 paid. Reterence and calibration pressures were 
measured by the ARC micro manometers. 


Come modifieations were made to the model at tne test site prior to 
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CONFIGURATIONS INVESTIGATED (CONTTNUED ) 


tagting. These were as follows: 


Le The forward tip of the HT containing, the retro rocket packnize 
(Reference NR Drawlne VL78-000018) was replaced with a flush 
0,90 inch radius nose (Model neale). The new none had flve 
pressure taps; one in the nose and four more aft of the nose 
on the vertical and horizontal axis on a 0.315 inch radlus. 


2, ‘the BT balance cavity was enlarged by one inch on the diameter 
(from 5 inches to 6 inches) to provide clearance for cable 
routing and eliminate balance interference. 


36 The clearances around both the orbiter and the SRB struts were 
opened to approximately 1/8 inch to prevent interference. 


4. An alternate rudder hinge pin was provided to give 4 rudder 
deflection of +15 degrees. 


Before and during the tests various model discrepancies developed 
or were discovered. These were generally minor and had only a negligible, 
if any, effect on the data. Significant discrepancies are noted below: 


| 1. Pressure orifices P171 and PL/3 on the OMS pod base were 
omitted. 


2, During the test certain pressure taps developed leaks or 
became plugged. Data from these taps are questionable and 
should be used with caution. Difficulties in checking may 
have resulted in erroneous indications of leakage. Repaire 
were made to correct leaking or plugged pressure instrumenta-~ 
tion, whenever possible, as the test progressed. The follow- 
ing list gives those taps that were indicated as bad on the 
various leak and response checks: 
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ARC Facility Run Nos. Orifice numbers with questionable pressure 








data 
ula 2-h 72, 163, 4e7 
5-118 31, 100, 123, 163, 201, HoT 


119-160 16, 98, 1OL, 107, 333, 427 


161-170 16, 98, 101, 107, 333, ho7 + 306, 307; 
307, 328, 336, 337, 356, 7%, 319 
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Run Non. 


W718: 


183-180 
L906«?P11 


OQ af 34 


30-305 
306 - 333 
340-396 
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CONFIGURATIONS INVESTIGATED (CONCLUDED) 


Oriflee numbers with questionable pressure 
data eps 


LG, Wey 53p 75s 18s Uy LOT, 01, C3, OF, 
238, 307, 307, 365, HPT 


Same as (171-180) + 7, UY, Geb 
Game us (171-187 ) 


20, 21, Pb, 74, 3P6, 327, Je, Hed, hey, 
752, 868, 871 


Th, 326, 327, 336, 4eb, 427, 752, 868, 871 


Th, LOY, 115, 124, 179, 138, 326, 3°, 336, 
Lov 


Th, 326, 327, 336, 427 
Th, 326, 327, 4e7 


5, 325, 326, 327, 4eh, 4e7, 506, 752, 868, 
871 
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TOT PACTLITIES DESCRIPTION 


Ames LL x 1L-Ft. Transonic 


The Ames 11 x 11-Foot Transonic Wind Tunnel is a variable density, 
closed return, continuoves flow type. This tunnel has an adjustable 
nozzle (two flexible walls) and a slotted test section to permit 
transonic testing, over a Mach number rantze continuously vurLable 
from 0.4 to 1.4. 


Ames 8 x 7-Ft. Supersonic 


The Ames 8 x {-Foot Supersonic Wind Tunnel is a closed-return, 
variable-density tunnel with a 8- by 7-foot rectangular test 
section. The nozzle has flexible side walls with fixed upper and 
lower surfaces. Mach number renge is continuously variable frou 
2.45 to 3.5. Tunnel stagnation pressure can be varied from 0.3 to 
2,0 atmospheres and Reynolds number per foot varies from 1.0 x LOM 
to 5.0 x 10°, 


Ames 9 x 7-Ft. Supersonic 


The Ames 9 x 7-Foot Supersonic Wind Tunnel is a variable density, 
continuous flow type with an adjustable nozzle to permit supersonic 
testing over a Mach number range continuously variable from 1.5 to 
; 2,5. The nozzle is of the asymmetric, sliding-block type in which 
the variation of the test section Mach number is achieved by trans- 
“ lating, in the streamvise direction, the fixed-contour block that 
a | forms the floor of the nozzle. 
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DATA REDUCTION 
otinuiurd procedures were utlliaed to reduce force and pressure data 
to coefficient form. The Lollowlng dimensional constants were applieds 


Refercnee Dimensions and Constants 


(Model Boule 





Spot, = idk ree Orbiter reference urea 
Oror. = 39,849 in. Orbiter reverence length 
Base Areas (Model Scale ) 
ARor = 0.1903 Ft® Orbiter base area, integrated 
ABOA = _ 0412362 Orbiter base area, sting mounted 
Apypsu = 0. O47 Orbiter upper MPS base erea 
ApMPSL = 0.0353 Ovbiter lower MPS base area 
Apacps = 0.0310 orbiter ACPS base area on OMS pod 
ApoMS = 0.0231 Orbiter OMS nozzle base area 
3 AppoD = 0.0057 Orbiter OMS pod base area 
A Aco = 0.0612 orbiter sting cavity base area 
| 
ABNOZ = 0.0564. SRM nozzle base area | 
di APSKIRY = 0.1729 SRM nozzle skirt base urea 
Apert = 0. 3189 ET Basc area 
li Acmr 2 0.1961 ET Gting cavity base area 
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ARG 
TEST CONDITIONS 


















REYNOLDS NUMBER 
(per unit length) 


STAGNATION TEMPERATURE 
(degrees Fahrenheit) 


DYNAMIC PRESSURE 


MACH NUMBER (pounds/sq. inch) 





FivEé (37) TREK CORPORATION BALANCES 
BALANCE UTILIZED; 22/77 C#PBCITIES AS (OCe OUuS: 
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Z 
5 
J 


fame 


ai winners Kat ete batt hess ee sant s Olga pL, igen, gmat. yy w Berman Auten eg sen oe . 2 = ee es 


ww = £ ad 


FE a °F Eee 


TeST RUN NUMBERS 


—), SENSEI o 














“— 

SSNINABHIS 
> 
g sO DY 
$ f = 
Cp O p-?- = ag 
a Ziswtis! {L, =v “2b . 
7 | = _ Z oT 
S Ss ss ery Ev Ze Le G2 et > 
$2 SL —a > 


| SOt | OOF | 
. | TE | Di 
7 yar BE | 


"fai [an 








hays 
| 


x 





: 
| 





Q 
‘ 
N 


it 
Cisse 

Bas 

as 

boa 

bea 
Sas 


=8 
218 





a 
SRS STS 
i | 
gi Q = 
y { 
ss ap 


a oe 
wl Oo 
() 

=e 

t 


My *G 
+o 
i 
yi AY 














erEeis7~* LNBGNEcSaSM. SlLyNesitv yO) SHBaANICN HOVK 


eT AAVAWWTS NGILV 1102 YSEWNN NN&’ LAs VLVG 


*IT didwb 









= 7DLOL -\1 Duy :isat 


~ , . = - .. 
= - ; 
iB * 
i ’ 
1 
. , 





ee fe an i nn 
~¢ es Pa 
n a so, _ 





Oe aad anemone -+- + 


al a 
Pn NE ih yt Bee EE Oe eT RO 
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TABLI TIT. MODEI, COMPONENT DIMENSIONAL DATA : | 7 | ! 


* 


“MODEL COMPONENT: © __B1O Body es : | 


| GENERAL DESCRIPTION: 


11 Lines VL70-000089 "B." | 
a nnn ee : 


Fuselage, 2A Configuration, Lightweight Orbiter, per 
Patan — 2 RAR eee 


a] 


EE UE el Lo te es ee Fe et eee CEO 1 eh SS ee SS ee ES 
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Scele Model = .030 
- | VL70-000089 "B"" : 
e DRAWING NUMBER: — VL70-000092, 93, 94 "A" 
t ane a mem 
f ‘DIMENSIONS: FULL-SCALE MODEL SCALE 
7 ’ Max. Width -~ IN (@QX, = 1528.3) | 265.0. 2.9500 
! 7 Max. Depth ~ IN. (@X, = 1480.52) 28.0 7 44400 
at Fineness Ratio 5.012 5.012 
as Area~Ft2 | _ 
: |. Max. Cross-Sectional 56.4 41076 
oP Planform _ eo 
: | Wetted ais ee ee 
ay i . : . | 
: an _- Base a ee ei at eae saseciesieaacmeiiataa 
i ° Pe as = se te ‘ | 
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TABLE III. (CONTENUED) 
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"MODEL COMPONENT: 


| BR oo otek a En 


GENERAL DESCRIPTION: 24 Configuration per Lines VL70-000092 


acer ener RNS 
armen eer a ET 


Scale Model = .030 : | 
DRAWING NUMBER: WL 9-000092 
DIMENSIONS: | BULL SCALE : MODEL SCALE 
Length (sta FWD Bulkhead) — 391.0 | 11.730 0 
Max. Width (7,8, Bulkhead) $60.0 16,800 


Max. Depth (WP = 42.9 22t0 = 500) 





ees 
Fineness Ratio Ds RRS ener 
Area | | 
Max. Cross-Sectional ee es eee eee 
: Planform se ee ee ees 
| Wetted ee eae eee eh eee 
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MODEL COMPONENT: Manipulator Housing D-7 a 


TABLE TIT, (CONTINUED ): 
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GENERAL DESCRIPTION: 2A Configuration per Rockwell Lines VL70-000093 











Scale Model = .030 
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DRAWING NUMBER: VL70-000093 


DIMENSIONS: Be * ~ FULL-SCALE MODEL SCALE 


Length ~ IN. _ i "881.00 26 4,30 














Max. Width~IN. ; 51.00 1.530 
Max. Depth ~IN. ~ 23.00 690 








Fineness Ratio 








Area 


Max. Cross-Sectional 


™lanform | | 
Wetted 
: - Base | eee Se eee 
_ ¢ LC Fuselage . Sa BP = 0.00 - + _ 4 . . ie her aed : te _ ie hae 
"ae WP = 500.0 IN. FS 
X.426.0 to 1307.0 IN. FS 
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TABLE TIT. (CONTINUED) 
MODEL COMPONENT: WING-W87 New Light Weight Orbiter a 


GENERAL DESCRIPTION: orbiter Configuration Por Lines Vi70- 00003 meen 


NOTE: (Dihodral Angie is defined at the lower surface of the Wing at the 75.33% 





element line projected into 3 plane perpendiculary. 
TEST NO. DWG. NO. VL70-000093 
DIMENSIONS: FULL~SCALE MODEL SCALE 
TOTAL DATA 2 
Ate ee Ft 
anform 00 21,2100 
Span (Theo In. ORE 28. 100/40 
Aspect Ratio 2.265 2.265 
Rate of Taper 1177 LI) 
Taper Ratio 0,200 O20 
Dihedral Angle, degrees 3 5000 350 | 
Incidence Angle, degrees 3.000 +300 
Aerodynamic Twist, degrees 4.500 +3000 
Sweep Back Angles, degrees 
Leading Edge B50 457,00 
Trailing Edge -10 2h =10.2h 
m a Element Line 35.209 35.209 
ords: 
Root eed B.P.0.0. 689,24 2067720. 
Tip, (Theo) BP. 146834 37.85 awe 3550 
MAC 28, eh! 
Fus. Sta. of .25 MAC 1236.89. 
WeP. of .25 MAC 299,20. 8.97840 __ 
183.13 Bel. of .25 MAC ; 2182.43. 586390. 
EXPOSED DATA 2 
rea (Theo) t 1752.29 1.57706 
Span, (Theo) In. BP108 to 468.341 720.06 ~“21.620L0_ 
Aspect Ratio 2,058 2.058 
tebe Ratio 2451 2,51 
ords 
Root BP108 562.40 16.8720 
Tip 1.00 b 8 243550 
mac te 393.03 11.79090 
Fus. Sta, of .25 MAC 1185.31 pict ptt 
W.P. of .25 MAC we , 9.00621 __ 
BeL. of .25 MAC —1h3.76 ke 31.280 
Airfoil Section (Rockwell Mod NASA) 
XXXX-64 
Root 3 S 1425 10 10 
Tip 5 = 1.00 wh2 12 
Data for (1) of (2) Sides 
Leading Edge Cuff . 
Planform Area Ft 0830. 
Leading Edge Intersects Fus M, L. @ Sta 60.0 16.80 
Leading Edge Intersects Wing @ Sta 1035.0 31.050 _ 
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MODEL COMPONENT: _ Eleven Hed 


GENERAL DESCRIPTION: 
_ Data for (1) of (7) Sid 


DRAWING NUMBER: 
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TABLE ILI, (CONTINUED ) 


I 


Scale el =. 


DIMENSIONS: 





Area ~ Ft“ 

Span (equivalent) ~IN. 

Inb'd equivalent chord 

Outb'd equivalent chord 


Ratio movable surface chord/ 
total surface chord 


At Inb'd equiv. chord 
At Outb'd equiv. chord 


Sweep Back Angles, degrees 


Leading Edge 
Tailing Edge 
Hingeline 


Area Moment (Normal to hinge line) 
Product of Area Moment 
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VL_70-000093____ 








“Rockwell Lines VL_70-000093 


= ee i a a 


wn 5 ER EE ETRE SEE EE EE 


FULL~SCALE 


205.52 
353.34 
11.78 
55.00 





reo __ 1548.07 


MODEL SCALE 


1897 
10 .60020 
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3.14310 
16500 











TABLE IIT, (CONTINUED) 
MONEL COMPONENT: VERTICAL - V5 (light Weieht Orbiter Configuration) _ 
. GENERAL DESCRIPTION: Centerline Vertical Tail, Doubla Wedga Airfoil with Rounded 
Leading Hdge 











Scale Model, = .030 





DRAWING NUMBER: 























V170-00009 5 
DIMENSIONS: FULL-SCALE MODEL SCALE 
TOTAL DATA 
Area (Theo) Ft | 413.25 371.92 
Plan form | 
Span (Theo) In 15.72 h16C 
Aspect Ratio 1.675 BO (0s. 
Rate of Taper | 0.507 0.50 
Taper Ratio | Oh 404, 
_— — 5 ag, degrees 
eading Edge See +000 
Trailing Edge 26 .2h9 26 .2h9 
i omy Element Line 41. 1.30 1.130 
ords: 
Root (Theo) WP 268.50 8.05500 
| rip (Theo) WP 108.47 3.25410 
Tae L 5 994,30 
Fus. Sta, of .25 MAC 50 13 ,90500 
We. P. of .25 MAC . 35.922 19.0 566 
BL. of .25 MAC 0.00 0.00 
Airfoil Section | 
ane — 7 Deg 10.000 10.000 
railing Wedge Angle Qg 1h 920 1h 920 
, PF lg Edge Radius IN. 2.00 0 
0 rea Ft 13.1 .01185 
Blanketed Area Fte 12.67 | 01140 
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TABLE ILI. (CONTINUED ) 


MODEL COMPONENT; __Re-5 Rudder -_ 


poe 








GENERAL OESCRIPTION: _ ZA Configuration per Rockwall Linas VL 70-000095_ _ 
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Scale, Model = .030 0 . Stee ; i hh pean cae 





DRAWING NUMBER: VL 70-000095 

DIMENSIONS; FULL-SCALE MODEL SCALE 
Area ~~ Rte __106.38 02957 
Span (equivalent) ~-IN. 201.0 6.030. 
Inb'd equivalent chord 91,585 2.71,755 
Outb'd equivalent chord 50.833 1.52499 


Ratio movable surface chord/ 
total surface chord 


At Inb'd equiv. chord | 9.400 0.400 
At Outb'd equiv. chord —2,400 | O00 
Sweep Back Angles, degrees _ | 
Leading Edge — 2483 34,83 
Tailing Edge 26.25 26.25 
Hingeline 3.83 SO BF oa 
Area Moment (Normal to hinge line) ~Ft3 _ 526.13 _Ol2) | 


Product of Area ani Mean Chord 
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MODEL COMPONENT: © __ OMS Pod -M3 
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f , ae TABLE III,, (CONTINUED) 


GENERAL DESCRIPTION: 














~ ymoscop0gws 
DRAWING NUMBER: VI70-000094A 
DIMENSIONS: a FULL-SCALE MODEL SCALE 
Length rn CK: 10,380 
Max. Width X_ = 1450.0 108.0 3.240_ 
Max. Depth X= 1500.0 | ; 123.0 _ 3.390 ee 
Fineness Ratio 
Area 
Max. Cross-Sectional | Pe aes 
Planform | = 
Wetted 
+ Base | : 
B of OMS Fod = 


WP = 463.9 IN. FS WP 400 + 63.9 = 463.9 
_ BP = 80.0 IN. FS 





“Length 1214.0 to 1560.0° = 346.0 IN. FS 


m=: Fe 
* Ee x D4 1 
= “ 7 . . oe 
ral ra = ay ~ 2g * ~ 
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WF yee 3 en re EE GE A ee I mmnwgts- - 
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TABLE TIT. (CONTINUED) — 


at 


MODEL COMPONENT: __p4 Body Flap oe. ; 2 


GENERAL DESCRIPTION: _2A Configuration per Rockwell Lines VL70-000094A 


_2h Configuration per Rock®!” 
a 


el 











Scale Model = .030 
DRAWING NUMBER: _YL.70-D0009/A 
DIMENSTONS ; | .-  FULL-SCALE MODEL SCALE 
Length i ot Bh 70 2.541 
Max. Width a | 265 00 7.950 
Max. Depth - ) 
Fineness Ratio : 
Area ~ Ft¢ 
Max. Cross-Sectional a 
Planform 26 12838 
Wetted | 
_Bse Re Te 98.65 | £03478 
% 
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TABLE: IIT. (CONTINUED ) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT :_S3-Booster Solid Rocket Motor 


GENERAL DESCRIPTION : 2A Configuration Per Rockwell Lines VL77-O0001° 
& VL72-000061 "B" 





Body of Revolution; Data for (1) of (?) Sides 


Scale Model = .030 
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DRAWING NUMBER: _V2_77-000012 


DIMENSIONS : FULL SCA.E MODEL SCALE 

Length ~IN. 2.0 51.96 

Max Width (DIA) IN. BSRM Tank __. 142.0 4,260 

Max Depth (DIA) Aft Skirt 259.0 Tet 

Fineness Ratio 1/D ___ 6.687 6.687 

Area ~ Ft° ee ee ee 
Mox. Cross-Sectional (Aft 365-87 3 32928 
Planform — ee ee 
Wetted VS 
Base | PT ete 





Ref. 
FS (Orbiter) = 0.00 = 747.99 IN. ET = 200.0 IN. BSRM 


WP (BSRM) = WP 400(orbiter) - 344.413 = 55.587 IN. 


BP (Orbiter) = 0.00 = 743.0 IN. BSRM 
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TABLE III. (CONCIUDED) 


MODEL COMPONENT: _ EXTERNAL TANK ~ T9 


¢ 


GENERAL DESCRIPTION: 2A Configuration 


generate eT ER AT TES TTT ISL COO SA EOC CIES ECO CC A 


nose w/390"Rk F.S. 


NOTE: T9 identicsl to T8 W/O retro pke2. 


cere caper tee =o a 


DRAWING NUMBER NONE 





DIMENSION: 


‘Length - IN. 
Mox Width (Dia) - IN. 
Max Depth 
Fineness Ratio L/D 
Areo - FIZ 
Max Cross-Sectional 
Planform : 
Wetted 


Base 


Nose, Radius, IN. 
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